Strain WY-1 T , a Gram-stain-negative, non-spore-forming, rod-shaped, non-motile bacterium, was isolated from the sewage treatment packing of a coking chemical plant. Strain WY-1 T grew over a temperature range of 15-45 C (optimum, 30-37 C), a pH range of 5.5-11.0 (optimum, pH 6.5-7.0) and an NaCl concentration range of 0-3 % (w/v; optimum, 0 %). 16S rRNA gene sequence analysis showed that strain WY-1 T was closely related to Parapedobacter indicus RK1 T with the highest sequence similarity of 96.0 %. The predominant cellular fatty acids of the novel strain were iso-C 15 : 0 , summed feature 3(C 16 : 1 !6c and/ or C 16 : 1 !7c), iso-C 17 : 0 3-OH, iso-C 17 : 1 !9c, iso-C 15 : 0 3-OH and C 16 : 0 . The respiratory quinone of the cells was menaquinone 7 (MK-7). The main polar lipid was phosphatidylethanolamine, an unidentified phospholipid, two unidentified aminolipids and two unknown lipids. The G+C content of the DNA was 47.1 mol%. Chemotaxonomic characteristics and phylogenetic analyses revealed that strain WY-1 T belonged to the genus Parapedobacter. Strain WY-1 T showed a range of phenotypic characteristics that differentiated it from species of the genus Parapedobacter with validly published names, including its assimilation from carbon sources, enzyme activities and having a wider pH range for growth. Based on these results, it is concluded that strain WY-1 T represents a novel species of the genus Parapedobacter, for which the name Parapedobacter defluvii sp. nov. is
The family Sphingobacteriaceae was proposed in 1998 by Steyn et al. [1] . At the time of writing, the family Sphingobacteriaceae consists of four genera, Sphingobacterium, Pedobacter, Olivibacter and Parapedobacter [1] [2] [3] . The genus Parapedobacter was established by Kim et al. [4] . At present, six species within the genus Parapedobacter have validly published names, including Parapedobacter koreensis, Parapedobacter soli, Parapedobacter luteus and Parapedobacter composti, P.arapedobacter pyrenivorans and Parapedobacter indicus [4] [5] [6] [7] [8] . Members of the genus Parapedobacter are Gram-reaction-negative, oxidase-and catalase-positive. MK-7 is present in the respiratory chain. The major fatty acids are iso-C 15 : 0 , C 16 : 0 , iso-C 17 : 0 3-OH and summed feature 3 (C 16 : 1 !6c and/or C 16 : 1 !7c). During the course of the microbiological survey of the sewage treatment packing of a coking chemical plant, strain WY-1 T was isolated. In this report, we present the taxonomy of strain WY-1 T based on its physiological, chemotaxonomic and phylogenetic properties. The results indicate that strain WY-1 T represents a novel species of the genus Parapedobacter in the family Sphingobacteriaceae.
For isolating the strains, 5 g of the activated carbon packing were incubated at 30 C in 100 ml mineral salts medium (MSM) supplemented with 0.05 g l À1 yeast extract for bacterial enrichment [7] . After 20 days of culture, the enriched culture was serially diluted (10-fold) in tubes containing 0.9 ml R2A broth. Dilutions of 0.2 ml were spread on MSM agar, trypticase soy broth agar (TSA, BactoTM) or R2A agar plates to cultivate the separated colonies. Further purification of a single colony was carried out by repeatedly streaking on MSM agar, TSA and R2A agar plates [9] . The plates were incubated at 30 C for 3 days. The purity of the strain was checked by 16S rRNA gene sequence analysis and the phenotypic homogeneity of cultures was ascertained using a phase-contrast microscope (Axiostar plus; Zeiss).
Cell morphology and flagella (Fig. S1 , available in the online Supplementary Material) were observed by scanning electron microscopy (QUANTA 200; FEI) and transmission electron microscopy (H600; Hitachi) with cells growing at 30 C for 3 days on R2A agar. Gram-reactions were performed according to the method described by Gerhardt et al. [10] . Gliding motility, catalase and oxidase activity, and anaerobic growth were carried out according to methods described by Dong and Cai [11] with R2A medium. Other physiological and biochemical properties were determined with the API ZYM, API 20NE, and API 50CH systems, according to the manufacturer's instructions (bioM erieux). Cell concentrates of strain WY-1 T and the reference strain P. indicus RK1 [8] were suspended in R2A broth and distributed in API system test strip wells for physiological and biochemical characterizations. Differential phenotypic features of strain WY-1 T and reference strains are presented in Table 1 [12, 13] .
Colonies of WY-1 T on R2A agar plates were circular, entire, smooth, opaque, yellow and convex with a diameter of 0.5-1.2 mm, and appeared after 48 h of incubation, but grew thinly on TSA plates and on MSM agar plates. Cells were Gram-stain-negative, non-spore-forming, non-motile, rodshaped and 0.2-0.3 µm in width Â 0.5-1.0 µm in length. Growth occurred in the presence of 0-3 % (w/v) NaCl, 
Assimilation of:
, over a temperature range of 15-45 C (optimum, 30-37 C) and a pH range of 5.5-11.0 (optimum at 6.5-7.0), which was wider than for other members of the genus Parapedobacter. Nitrate was not reduced, but it was positive for oxidase and catalase. Starch, aesculin and urease were hydrolyzed, but gelatin, CM-cellulose and arginine were not. Glucose fermentation was positive. Lipase (C14), chymotrypsin and a-galactosidase productions were positive. Maltose, D-fructose, D-glucose, sucrose, D-mannitol, salicin and L-arabinose were assimilated; N-acetyl-glucosamine, D-ribose, L-fucose, L-rhamnose and melibiose were weakly assimilated, whereas inositol, glycogen and sorbitol were not assimilated. In contrast to Parapedobacter pyrenivorans [7] , WY-1 T did not utilize pyrene and the other aromatic hydrocarbons tested for growth. The detailed physiological and biochemical characteristics of strain WY-1 T are provided in the species description. Differential characteristics between strain WY-1 T and the other species of the genus Parapedobacter are shown in Table 1 .
For fatty acid analysis, strain WY-1 T and other species of the genus Parapedobacter tested were grown on R2A plates for 48 h at 30 C. Fatty acids were saponified, methylated and extracted using the standard MIDI protocol (Sherlock Microbial Identification System, version 6.0B). Fatty acids were analyzed with a gas chromatograph (HP 6890 Series GC System; Hewlett Packard) and GC-MS (Agilent 7890A/ 5975A), using the TSBA6 database of the Microbial Identification System [14] . The major cellular fatty acids were iso-C 15 : 0 (32.3 %), summed feature 3 (C 16 : 1 !6c and/or C 16 : 1 !7c, 26.7 %), iso-C 17 : 0 3-OH (19.7 %), iso-C 17 : 1 !9c, 9.1 %, iso-C 15 : 0 3-OH (2.5 %), C 16 : 0 (2.0 %) and anteiso-C 15 : 0 (1.6 %). The comparison of the fatty acids profile of strain WY-1 T and other members of the genus Parapedobacter is given in Table 2 , which showed that the cellular fatty acid composition of strain WY-1 was similar to that of other members of the genus Parapedobacter.
Isoprenoid quinones of strain WY-1 T and Parapedobacter indicus RK1
T were extracted from freeze-dried cells (200 mg) with chloroform: methanol (2 : 1, v/v), and separated from other components by TLC [15] . The purified isoprenoid quinones were analyzed by reversed-phase HPLC equipped with a ZOBAX ODS C18 column (4.6Â250 mm; Agilent) using acetonitrile: isopropylalcohol (2 : 1.2, v/v) as the mobile phase [16] . The respiratory quinone of WY-1 T was determined to be MK-7, similarly to other members of genus Parapedobacter.
Total polar lipids of cells were extracted from stationaryphase cells (wet weight approximately 2 g), according to the method of Kamekura et al. [17] , and separated by two- [18] . The major polar lipids of strain WY-1 T were phosphatidylethanolamine (PE), unidentified phospholipid (PL), two unidentified aminolipid (AL1-AL2) and two unknown polar lipids (L1-L2) (Fig. S2) .
Bacterial DNA was prepared as described previously by Zhang et al. [19] . The DNA base composition was determined by the thermal denaturation method and using DNA from Escherichia coli K12 as a reference [20] . The DNA G+C content of strain WY-1 T was 47.1 mol%, which is in the range of 44.5-50.1 mol% reported for species of the genus Parapedobacter with validly published names [21] .
The nearly complete 16S rRNA gene of strain WY-1 T was amplified with the universal primers, 27F and 1492R [22] , and was sequenced. Almost full-length 16S rRNA gene sequence (1486 bp) similarities with phylogenetic neighbours were calculated using the EzBioCloud database (http://www.ezbiocloud.net/) [23] . Positions with insertions or deletions were excluded during calculations. Alignments were performed of 16S rRNA gene sequences of the isolate
Parapedobacter luteus 4M29 T (FJ754320)
Parapedobacter koreensis Jip14 T (DQ680836)
Parapedobacter soli DCY14 T (EF151805)
Parapedobacter defluvii WY-1 T (KY612414)
Parapedobacter indicus RK1 T (KJ101506)

Parapedobacter pyrenivorans P-4 T (KC684529)
Olivibacter oleidegradans TBF2/20. and type strains of all species with validly published names of the genus Parapedobacter with the CLUSTAL_X program, version 1.64b [24] . Neighbour-joining (NJ) [25] , maximumlikelihood [26] and maximum-parsimony (MP) [27] phylogenetic trees were reconstructed using MEGA 6 [28] , based on evolutionary distances that were calculated with the Kimura two-parameter model [21] . T ; this topological structure is also supported by the maximum-likelihood (Fig. S3) and maximum-parsimony trees.
On the basis of the phenotypic, chemotaxonomic and phylogenetic data presented here, we conclude that strain WY-1 T represents a novel species of the genus Parapedobacter, for which the name Parapedobacter defluvii sp. nov. is proposed.
DESCRIPTION OF PARAPEDOBACTER DEFLUVII SP. NOV.
Parapedobacter defluvii (L. gen. n. defluvii of sewage, the organism was isolated from sewage treatment packing).
Gram-stain-negative, non-spore-forming, non-motile, rodshaped of size 0.5-1.0Â0.2-0.3 µm. Colonies on R2A plates are circular, smooth, opaque, yellow, convex and appear after 48 h of incubation. Growth occurs over the temperature range of C (optimum 30-37 C), pH range of 5.5-11.0 (optimum 6.5-7.0), and in the presence of 0-3 % NaCl (w/v) (optimum 0 %). Does not reduce nitrates. Oxidase-and catalase-positive. Starch, aesculin and urease are hydrolyzed, but gelatin, CM-cellulose and arginine are not. Produces lipase (C14), chymotrypsin and a-galactosidase, but does not produce b-glucuronidase, esterase (C4), naphthol-AS-BI-phosphohydrolase, acid phosphatase, alka- 
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